Social determinants of health are nonmedical factors that can affect a person's overall health and health outcomes. Where a person is born and the social conditions they are born into can affect their risk factors for premature death and their life expectancy. In this position paper, the American College of Physicians acknowledges the role of social determinants in health, examines the complexities associated with them, and offers recommendations on better integration of social determinants into the health care system while highlighting the need to address systemic issues hindering health equity.
S
ocial determinants of health, which are defined as "the conditions in which people are born, grow, work, live, age, and the wider set of forces and systems shaping the conditions of daily life" (1) , are responsible for most health inequalities. Social determinants are primarily rooted in resource allocation and affect factors at the local, national, and global levels (2) . Evidence gathered over the past 30 years supports the substantial effect of nonmedical factors on overall physical and mental health. An analysis of studies measuring adult deaths attributable to social factors found that, in 2000, approximately 245 000 deaths were attributable to low education, 176 000 were due to racial segregation, 162 000 were due to low social support, 133 000 were due to individual-level poverty, and 119 000 were due to income inequality (3) . The number of annual deaths attributable to low social support was similar to the number from lung cancer (n = 155 521).
The United States, despite ranking among the 10 richest countries in the world per capita, experiences sizable health disparities among its citizens that are rooted in social, economic, and environmental factors. In the United States, place of birth is more strongly associated with life expectancy than race or genetics (4). On average, there is a 15-year difference in life expectancy between the most advantaged and disadvantaged citizens (5) . This difference is correlated with geographic characteristics and health behaviors (2) that are influenced by historical and social factors. Populationlevel inequalities in health care result in $309 billion in losses to the economy annually and disproportionately affect disadvantaged populations (6) . The lack of economic or social mobility can also affect future generations who are born into environments that contribute to negative health outcomes. Research also suggests that investments in interventions to address social determinants of health, such as housing, income support, and care coordination, yield positive outcomes (7) .
To address health outcomes associated with social determinants of health, physicians, policymakers, communities, and individuals should understand the role these factors play in individual and community health and strive to implement public policies that reach the largest number of people while targeting the day-today needs of individuals in their communities. Tackling these issues will reduce health disparities and promote health equity across the population. Awareness of social determinants of health may not always translate into better health outcomes, but it is an important component of the physician's role as an advocate for patients and a steward of medical care. 
METHODS

POLICY RECOMMENDATIONS
The American College of Physicians supports the adequate and efficient funding of federal, state, tribal, and local agencies in their efforts to address social determinants of health, including investments in programs and social services shown to reduce health disparities or costs to the health care system and agency collaboration to reduce or eliminate redundancies and maximize potential impact.
The American College of Physicians supports increased research into the causes, effects, prevention, and dissemination of information about social determinants of health. A research agenda should include short-and longterm analysis of how social determinants affect health outcomes and increased effort to recruit disadvantaged and underserved populations into large-scale research studies and community-based participatory studies. 6. The American College of Physicians recommends policymakers adopt a "health in all policies" approach and supports the integration of health considerations into community planning decisions through the use of health impact assessments. 7. The American College of Physicians recommends development of best practices for utilizing electronic health record (EHR) systems as a tool to improve individual and population health without adding to the
SUMMARY
The ACP believes that understanding and addressing social factors that affect health outcomes is a pressing issue for physicians and medical professionals in the communities they serve. In order to reduce negative health outcomes associated with social determinants of health, a comprehensive approach is needed that includes support for public policies aimed at immediate needs and systemic issues, a better understanding of the issue by physicians, improved interpersonal communication, a robust research agenda that incorporates institutional and community involvement, adequate funding for federal and local initiatives, considerations of health in community planning and development, and collection of real-world evidence that can help target interventions toward those who need them most. The ACP puts forth these recommendations to empower stakeholders to advocate for policies aimed at eliminating disparities and establishing health equity among all persons. The Appendix (available at Annals .org) contains the full position paper, including the expanded background and policy rationale.
APPENDIX: EXPANDED BACKGROUND AND RATIONALE
Social determinants of health have been described as nonmedical factors that influence health (8) , including income and social status; education; physical environment, including safe drinking water and clean air; healthy workplaces; safe housing; communities and roads; employment and working conditions; social support networks; and access to health services. These factors may have short-or long-term effects on health outcomes and are associated with negative health outcomes. For example, living in dilapidated housing with ongoing exposure to harmful pollutants is likely to result in poorer health (9) , whereas access to stable housing with minimal environmental risks in a low-crime area is likely to reduce the chance of negative health outcomes. Categories and examples of social determinants of health are shown in the Appendix Table (10) .
Socioeconomic Status
The primary nonmedical factor affecting health is socioeconomic status. Socioeconomic status may be assessed by wealth (either individual wealth or family income), education (higher education is associated with better economic outcomes), or occupation (which provides financial benefits as well as benefits from expanded social networks) (11) , although Americans primarily associate income or wealth with socioeconomic status. Income inequality in the United States continues to grow: The top 1% of earners make 3 times what they did in the 1980s, whereas the bottom 50% earn the same average income they did in 1980 (12) . Not only is the income gap widening, the percentage of persons earning more than their parents has been decreasing. Members of the millennial generation, generally classified as persons born between 1981 and 1997, have only a 50% chance of earning more than their parents (12) . Socioeconomic status is also linked to racial and ethnic disparities, and certain racial or ethnic groups are disproportionately represented in lower socioeconomic groups. An estimated 38% of the excess mortality among African American adults versus white nonLatino adults is related to income (13) .
In 2016, 14% of the U.S. population had a household income below the federal poverty threshold. Whether someone meets this threshold is calculated on the basis of total income before taxes, including earnings, Social Security benefits, and public assistance (14) . However, the percentage of Americans living in poverty is not evenly distributed, nor does it take into consideration those who have incomes above the poverty threshold but live in poverty areas (census tracts with a poverty rate >20%) (15) . The most recent data show that the number of persons living in poverty areas increased from 49.5 million in 2000 to 77.4 million during 2008 to 2012. African Americans in both metropolitan and nonmetropolitan areas have the highest poverty rates (23% and 33%, respectively). In addition, U.S. Census Bureau statistics from 2015 show that 19.4 million persons reported living in deep poverty, defined as a household income less than 50% of the 2015 poverty threshold (16) . The poverty rate has fluctuated over the years; it reached a low of 11.1% in 1973 and has typically been between 11% and 15% since then.
Neighborhoods with concentrated poverty often lack grocery stores with fresh food, adequate public transportation, access to public spaces, adequate employment prospects, and access to health care services; often have underfunded schools; and often are situated near environmental hazards. Low-income persons are disproportionately affected by major weather events; an analysis of those still in need of housing assistance after being displaced by Hurricane Sandy in 2012 showed that marginalized persons still faced obstacles, such as long-term housing solutions, meeting the basic needs of their families, and financial burdens (17). Low-income persons may be particularly vulnerable to extreme weather events due to poor housing conditions and economic instability that makes it difficult to prepare or plan for natural disasters (18) .
Education and employment status affect socioeconomic status and economic mobility and health. Research indicates that children from households and communities with low socioeconomic status may be negatively affected by underresourced schools, hindering academic progress and resulting in higher risk for dropping out of school (19) . Lower educational attainment is associated with lower wages and higher levels of unemployment. The unemployment rate among per-sons who have not completed high school is more than 50% (20) .
Housing
Shelter and protection from the elements are considered basic physiologic needs of humans. Housing protects persons from environmental harm but may also contribute to poorer health outcomes if the dwelling is unsafe, substandard, or dilapidated. Unsafe or dilapidated housing is associated with exposure to lead and asthma triggers (dust, mold, moisture, and rodents); injuries; and mental health stressors, such as violence and social isolation (21) . In addition, overcrowded living conditions can contribute to the spread of airborne disease, such as respiratory infections or pneumonia, and proximity to environmental hazards can increase risk.
As part of the Healthy People 2020 initiative, data are collected on primary objectives, including economic stability, education, social and community context, and housing and built environment. Data show that the proportion of households earning less than 200% of the federal poverty level and spending more than 30% of income on housing increased steadily from 65.1% in 2007 to 69.5% in 2011 (22) . Approximately 12 million renters or homeowners spend more than 50% of their annual income on housing. Families or individuals who spend more than 30% of their income on housing are considered to be "cost-burdened" and may have difficulties affording necessities, such as food, transportation, and medical care. They also are at higher risk for eviction and possible homelessness (23) . The U.S. Department of Health and Human Services (24) defines a homeless person as:
. . . an individual who lacks housing (without regard to whether the individual is a member of a family), including an individual whose primary residence during the night is a supervised public or private facility (e.g., shelters) that provides temporary living accommodations, and an individual who is a resident in transitional housing. A homeless person is an individual without permanent housing who may live on the streets; stay in a shelter, mission, single room occupancy facility, abandoned building or vehicle; or in any other unstable or nonpermanent situation.
The U.S. Department of Housing and Urban Development uses a narrower definition of homelessness for its programs (25) .
The homeless population is at increased risk for mental health problems and certain diseases and poses challenges for policymakers. Approximately 60% of homeless persons have had mental health problems, as many as 80% have marked decline in cognitive function, the prevalence of tuberculosis is at least 46 times higher in the homeless population than the general population, and the prevalence of hepatitis C is 4-fold higher than in the general population (26) . Models such as supportive housing or Housing First have shown that providing basic housing integrated with optional social and/or health services may improve health outcomes. For example, the Bud Clark Commons is a housing initiative in Portland, Oregon, that uses harm reduction and Housing First models for the most vulnerable applicants. Since 2011, the Bud Clark Commons has housed more than 200 residents, and more than 80% have remained in permanent housing (27) .
Transportation
Transportation in the United States is primarily motorized, and the reliance on motorized vehicles and motorized transportation increases potential for fatal injury, as well as air pollution, accidents, and physical inactivity, which lead to other health problems (28) . The reliance on motorized transportation may also disproportionately affect the aging population because they may have limited driving ability. A 2010 study found that the costs of medical care and lost productivity associated with motor vehicle crashes were approximately $99 billion in 2005 (29) . Lack of transportation options also creates barriers to health care access, leading to missed appointments, missed or delayed medication use, delayed care, or poorer management of chronic conditions. A review of 61 studies found lack of transportation to be a major obstacle to health care access, particularly for low-income, uninsured, or underinsured persons (30) . Neighborhoods with lower socioeconomic status may have longer wait times for emergency response vehicles than neighborhoods with higher socioeconomic status (31) . Living and attending school in proximity to high-traffic areas can affect a person's health. In cities, poverty corridors often match highway geography, contributing to excess exposure among the poorest and most vulnerable residents (32, 33) . In particular, exposure to automobile exhaust can play a critical role in poor asthma control, asthma exacerbations, and acute care visits among children (34) . These effects are not limited to children; data on symptoms among U.S. veterans have shown that proximity to roadways is associated with increased wheezing in patients with chronic obstructive pulmonary disease (35) .
Low-income persons and persons of color are more likely to rely on "active transportation" (walking, bicycling, or public transit) to get to work or other activities than those in other income brackets. Persons who earn less than $10 000 per year have the highest rates of walking or biking to work, and walking is the primary means of getting to work in large cities in all U.S. regions (36) . Although these persons are more likely to walk or bike, they do so in dangerous conditions. Pedestrian fatality rates are twice as high in low-income neighborhoods compared with higher-income neighborhoods, and bicycling fatality rates among Hispanic/Latino persons and African Americans are 23% and 30% higher, respectively, than among white nonLatino persons (37) . Low-income communities also have poorer infrastructure for walking or biking, such as sidewalks; street lighting; marked crosswalks; or traffic calming features, such as traffic islands or traffic circles.
Food and Agriculture
Access to a healthy and adequate supply of food is necessary to living a healthy and productive life. Approximately 11% of households in the United States (25.8 million adults and 12.4 million children) are considered food-insecure. Food insecurity is a broad concept that includes the physical feeling of hunger and anxiety about access to food. It may result in unhealthy food-related behaviors, such as skipping meals or consuming low-cost but calorie-dense foods that are highly processed and have little nutritional value. Food insecurity is also strongly related to poverty; approximately 33% of households with incomes less than 130% of the poverty level are food-insecure (38) .
Current efforts suggest that promotion of healthy eating can be successful, but these efforts are affected by social class, social networks, race and ethnicity, and neighborhood (39) . One hurdle to improving diet is access to fresh produce and nutritious food. Approximately 23.5 million persons live in "food deserts," and about half of these are low-income persons (40) . Food deserts are areas in which at least 500 people and/or 33% of the census tract's population reside more than 1 mile from a supermarket or large grocery store (≥10 miles in rural populations) (41) . A total of 2.3 million persons live in rural food deserts. Better access to supermarkets is associated with reduced risk for obesity, and other studies have found that neighborhood environment, including proximity to grocery stores, may be a determinant of body mass index (37) . Data from the U.S. Department of Agriculture also show that adults in counties with a larger number of food deserts have rates of diabetes that are 5 percentage points higher than those in counties with a low number of food deserts (38) .
The "Digital Divide"
The digital divide is the gap between those who have access to technology or the Internet and those who do not, typically on the basis of higher versus lower socioeconomic status (42). Thirteen percent of U.S. adults do not use the Internet; of these, 19% do not use it because of cost barriers related to Internet service or computer ownership (43) . In addition, demographic variables, such as age, education, community (rural, urban, or suburban), or income, may contribute to nonadoption of technology (41) . The American Medical Informatics Association has stated that it "believe[s] that access to broadband is, or will soon become, a social determinant of health" (44) . Lacking access to reliable and affordable Internet or mobile service limits not only a person's ability to utilize technology for health-related purposes but also their ability to access other important services, such as emergency assistance or employment opportunities. Lack of Internet or computer access at home also puts students at an educational disadvantage, referred to as the "homework gap." Approximately 5 million households with schoolaged children do not have high-speed Internet access at home, with a disproportionate share being lowincome African American or Hispanic/Latino households, and low-income households are 4 times more likely than middle-or high-income households to lack broadband access (45).
There is an increased emphasis on integrating technology into medical care, and lack of reliable Internet access can hinder a person's ability to access medical portals or electronic health records (EHRs). Thirtynine percent of rural areas lack reliable access to broadband technologies (46), hampering the ability of physicians to utilize technology to improve access to care and limiting the use of EHRs. Lack of Internet service can also stifle health literacy and prevent patients from utilizing mobile health technologies, such as applications that support healthy behaviors. A 2012 survey showed that 21% of uninsured persons do not use the Internet, those who are likely to lack health insurance are also likely to not be online, and 59% of uninsured persons did not report seeking health information online (42). In addition, there is an association between health literacy (the ability to understand basic health care information and use it to make health care decisions) and Internet access and use (47) .
Racial and Ethnic Health Disparities
The ACP's policy on racial and ethnic health disparities acknowledges that addressing social determinants of health is a key component to increasing health equity among racial and ethnic populations (48) . Social determinants can exacerbate health care disparities among racial or ethnic groups. Socioeconomic status, race, and ethnicity are connected in a complex, multidimensional way and may affect a person's health independently or in combination (49) . For example, Latina women have a higher incidence rate of cervical cancer and have higher mortality rates than non-Latina/Hispanic women (3.0 vs. 2.1 deaths per 100 000 women) (50) . Latina women are also more likely to lack health insurance than white non-Latina women, which affects access to care (51) . American Indian and Alaska Native adults are more likely to have stroke than white nonLatino or African American adults in the same age range (52) . However, those who do have stroke may not receive the necessary care in a timely manner. The Indian Health Service's operating budget is not large enough to cover all eligible services, and a Government Accountability Office report found that "these gaps in services sometimes delay diagnoses and treatments, which can exacerbate the severity of a patient's condition and necessitate more intensive treatment" (53).
Another example is the difference in incidence and death rates between African American women and white non-Latina women. African Americans have the highest cancer burden of any racial or ethnic group for all types of cancer, and African American women are more likely to die of breast cancer despite having a lower incidence rate than white non-Latina women (54). African American women are also more likely to be diagnosed at later disease stages and have lower survival rates for breast cancer than any other racial or ethnic group (55) . A review of the social determinants associated with this mortality disparity found that it was tied to social, economic, and cultural disparities, as well as genetic and biological factors (56) . Research has also shown that aggressive breast cancer tumors are more common in younger African American and Latina women living in areas with low socioeconomic status (57) .
Racism or ethnic discrimination-systems in society, including internalized, interpersonal, or systemic practices, that cause unavoidable and unfair inequalities in power, resources, or capacities and opportunities across racial or ethnic groups and manifest through beliefs, stereotypes, prejudices, or discrimination-can also result in poorer health outcomes, including poorer mental health (such as depression [58] ) and physical health. A meta-analysis of studies that focused on the relationship between racism and health also found that ethnicity is a factor in how discrimination is associated with certain negative health outcomes. For example, there are stronger negative mental health associations for Asian Americans and Hispanic/Latino persons than African Americans (59).
Federal and Local Initiatives Related to Social Determinants
The federal government has implemented or established several initiatives that incorporate social determinants of health into the action plan or may have a broader effect on social determinants. The Healthy People 2020 initiative includes measuring and monitoring of social determinants of health and disparities. Four indicators (15.4%) have met or exceeded targets, and 10 (38.5%) are improving. Moreover, fewer adults are smoking cigarettes, fewer children are exposed to secondhand smoke, more adults are meeting physical activity targets, and fewer adolescents are using alcohol or illicit drugs (60) . Executive Order 12898 established the Federal Interagency Working Group on Environmental Justice, which directed all federal agencies to identify and address cases where their programs, policies, and activities had disproportionately adverse health effects on low-income and disadvantaged communities. In addition, the Centers for Medicare & Medicaid Services will award grants to local jurisdictions that implement accountable health community models in their communities in an effort to improve health outcomes and reduce health costs by addressing social determinants of health, such as food insecurity, inadequate transportation, and unstable housing. The 3-track model seeks to bring awareness of community services, assistance in navigating available services, and alignment of community need with available services (61). Programs like the Older Americans Act provide social services that encourage independence for aging Americans. The Older Americans Act contains critical support, including the Meals on Wheels program, legal services, and transportation services. Approximately 10% of older persons have incomes below the poverty threshold (62) , and although this is an improvement over previous decades, these social services remain vital for members of this population.
States and local communities also attempt to identify and mitigate potentially negative effects of social determinants by implementing programs that foster community partnerships with public and private entities. These initiatives show the importance of community-level participation. Examples include efforts in New Jersey to address high-utilizing or high-cost patients through coordinated efforts to identify such patients, provide appropriate resources, and reduce barriers to care (63, 64) ; a state program in Vermont (65); medical-legal partnerships (66) ; and partnerships between the medical community and businesses, such as the Fruit and Vegetable Prescription Program, which works with hospitals, community health centers, food hubs, farms, and retail outlets to "prescribe" fruits and vegetables for low-income individuals and families (67). It is important to note that programs that are successful or show positive benefit in some communities may not be as successful in others.
The Complexities of Social Determinants of Health
Determinants of health involve varying levels of social, biological, and behavioral interplay and pose unique obstacles for policymakers. A recent example is the water crisis in Flint, Michigan. Flint is a predominantly African American city, and 41% of residents live below the federal poverty level (68). In 2014, the state of Michigan authorized switching the source of tap water for the approximately 99 000 residents of Flint from the Detroit Water and Sewerage Department to the Flint River. The Flint Water Treatment Plant did not use corrosion control, resulting in increased lead contamination in the water supply. After several parents and community health care workers heard about elevated levels of lead and noticed health problems affecting citizens after the switch, testing concluded that blood lead levels had increased among children in the city (69) . Lead ingestion can be serious, and the effects of lead poisoning are sometimes irreversible (70) .
Flint had experienced eroding infrastructure and reduced infrastructure investments after many manufacturing jobs left the area, increasing potential exposure to hazardous conditions (71) . Flint is also a food desert, with only 1 major grocery store in the city. Residents reported being unable to afford bottled water, and those who did attempt to purchase it found that it was often sold out. Nutrition and access to healthy food also affect health issues associated with lead exposure. When children are deficient in certain vitamins and minerals, such as iron, calcium, and vitamin C, lead absorption increases (72) . These factors resulted in the residents of Flint being particularly vulnerable to increased exposure to and ingestion of lead. Socioeconomic status has far-reaching influence on nearly all areas of physical and mental health. All races and ethnicities with low socioeconomic status are at a disadvantage, and persons who are born into lower socioeconomic status are more likely than those in higher brackets to have cardiovascular disease, mental illness, poor quality of life, and premature death (73) . A study also showed that lower socioeconomic position in childhood is associated with higher risk for death from certain causes in adulthood (74) . In a separate study spanning 4 decades, researchers found that lead exposure in childhood affected cognitive function and socioeconomic status at age 38 years, greatly influencing social mobility (75) .
People are more likely to have better health outcomes if they have the resources to obtain a good education, stable housing, safe environments, and health care coverage (76) . However, years of racial and ethnic discrimination, segregation, and inequality have resulted in a legacy of disadvantaged groups more likely to reside in neighborhoods that lack access to nutritious food, quality housing, good jobs, or properly funded schools (77) . Poverty is still one of the strongest predictors of premature death; an analysis of data that spanned 7 countries and included 1.7 million persons found that adults with low socioeconomic status were nearly 1.5 times more likely to die before age 85 years than those with higher socioeconomic status. In addition, the reduced life expectancy in those with low socioeconomic status was approximately the same as the reduction associated with inactivity (78) . Strengthening economic development for disadvantaged persons and communities and supporting economic mobility are likely to meaningfully improve the physical health and overall wellness of people throughout generations. An observational study showed that a reduction in neighborhood-level segregation was associated with a decrease in systolic blood pressure (79) .
The effects of socioeconomic status on nearly all aspects of society indicate that no single policy or set of policies can eliminate health disparities (80) . Because the health effects of socioeconomic status are felt the most by persons living in poverty, income modifications for low-income persons are likely to have direct positive health effects. In one test program, persons were guaranteed a minimum income with tax reductions associated with additional earned income. An assessment of the effect of this program on low-income families found that providing additional income to expectant mothers was associated with higher-birthweight infants, which researchers suggested was related to improved nutrition (81). Another successful intervention provided housing vouchers to low-income families, giving them more options in where to live (82) and potentially improving access to grocery stores, reliable transportation options, and schools. Finally, a simulation showed that increasing the minimum wage to $15 per hour could have averted 2800 to 5500 premature deaths, primarily among low-income persons (83) .
Addressing inequalities related to socioeconomic status will have the most meaningful effect on individual, community, and intergenerational health and social mobility. The effect of socioeconomic status on health is far-reaching and variable, and exploring nonmedical interventions to address the effect of social determinants of health will vary in efficacy (84). However, there is also a pressing need for public policy interventions that address the day-to-day needs of persons with negative health outcomes related to social determinants.
In an analysis of the relationship between public policy and social determinants of health, the authors stated that public policy is influenced by political, social, and economic environments to determine a dominant health model. If the model prioritizes biology of disease and individual risk factors, public policy is more likely to focus on treating illness and managing risk to the detriment of broader population health (85) . Although reducing individual risk for disease is important, public policies that aim to eliminate or reduce unhealthy conditions or promote initiatives that support individual or community health are vital to overcoming the health inequities that can be associated with social determinants of health.
It is also important to remember that simply increasing access to certain services, such as grocery stores, may not have meaningful effects without additional supportive policies that can influence individual behavior and choice. For example, in 2003, Pennsylvania adopted the Fresh Food Financing Initiative, a statewide program aimed at opening new grocery stores in underserved areas. Six months after implementation of the program, few residents had adopted the newly built stores as their main store, and there was no discernible change in daily fruit and vegetable intake or body mass index, suggesting that merely opening the stores was not enough to change long-term habits (86) . The authors noted that in the future, partnerships with local health departments and initiatives that support affordability and availability could increase the chance that residents would adapt their behaviors. Other supportive public policies that may affect health include taxes on sugar-sweetened beverages (87); authorizing and encouraging farmers' markets, community-assisted agriculture, and direct-marketing farmers to facilitate the use of Supplemental Nutrition Assistance Program benefits at those locations (88); and Housing First and permanent supportive housing programs (89).
The American College of Physicians recommends that social determinants of health and the underlying individual, community, and systemic issues related to health inequities be integrated into medical education at all levels. Health care professionals should be knowledgeable about screening and identifying social determinants of health and approaches to treating patients whose health is affected by social determinants throughout their training and medical career.
The health care system is shifting toward putting a premium on the quality of care provided as opposed to the number of services provided. With a system that pays for quality and outcomes, physicians must consider the underlying factors that affect a patient's physical health and continued wellness. An increased focus on wellness and prevention presents an opportunity to improve overall population health. One challenge for physicians is the need to develop a broader understanding of how social or environmental determinants may affect a patient's ability to adhere to a care plan. A patient with diabetes who lives in substandard housing, recently lost their job, or lives in a food desert will face greater challenges in managing their illness than a patient who is not facing these obstacles. However, it might not be readily apparent to a physician that a patient living in substandard housing may have trouble keeping their insulin refrigerated due to poor wiring and spotty electricity or that a patient living in a food desert might also lack reliable transportation options to get to a grocery store with nutritious food.
Physicians can be important advocates in the effort to reduce potential negative health outcomes associated with social determinants of health. In one survey, 85% of primary care physicians or pediatricians believed that unmet social needs led to poor health outcomes; however, 4 of 5 were not confident in their ability to meet the social needs of their patients (90) . As trusted members of society, physicians have the potential to effect meaningful policy changes. Dr. Mona Hanna-Attisha, a pediatrician in Flint, Michigan, heard about elevated lead levels in the water and residents' concerns about water quality after the switch to the new water source. She knew that the hospital where she worked routinely tested young children for lead exposure, and she conducted comparisons of blood lead levels using test results from before and after the switch. She found that the percentage of children in Flint with lead poisoning doubled-or, in some neighborhoods, tripled-and that this correlated with where lead levels were highest. She presented her findings during a press conference, forcing the issue into the spotlight and forcing public officials to acknowledge the ongoing lead exposure (91) .
Early and ongoing education about health disparities and negative health outcomes associated with social determinants of health can help physicians to better identify these factors and effectively treat patients with them. The Health Scholars Program, a 9-month program based at the community health center Puentes de Salud in Philadelphia, Pennsylvania, piloted a course in which medical students were taught by volunteer medical and public health faculty and completed a project that required them to develop, implement, and evaluate an intervention to address a community-defined need. Participants reported high levels of overall satisfaction with the program and indicated that it increased their desire to serve vulnerable communities, although the degree to which they followed through with tangible outcomes is unknown (92) . Other researchers have developed frameworks for educating health professionals on social determinants of health. The National Academies of Sciences, Engineering, and Medicine (NASEM) Committee on Educating Health Professionals to Address the Social Determinants of Health proposed a framework consisting of 9 components centered around 3 concepts (transformative learning, dynamic partnerships, and lifelong learning) (93).
Efforts to improve health equity have been made that emphasize screening, education, and actionable initiatives in graduate medical education programs. The Accreditation Council for Graduate Medical Education incorporated reducing health disparities into its Clinical Learning Environment Review program. The program performs site visits to accredited institutions that sponsor residency programs and assesses and provides feedback in 6 focus areas (94) . Under the focus area of health care quality, the pathway "Resident/ fellow and faculty member education on reducing health care disparities" prioritizes education on identifying and reducing health care disparities for the patient population seen at their institution as well as training in cultural competency (94) . Although there is some consideration of health equity and social determinants in the academic setting, more robust integration should be considered as stakeholders develop a better understanding of how these issues factor into direct clinical care of patients, including incorporating social determinants of health into undergraduate medical education and continuing medical education in addition to medical school, residency, and fellowship programs.
The American College of Physicians supports increased interprofessional communication and collaborative models that encourage a team-based approach to treating patients at risk to be negatively affected by social determinants of health.
Health professionals across disciplines, including medicine, social work, and public health, play key roles in helping to reduce negative health outcomes related to social determinants. Good primary care experiences, including accessibility and continuity of care, are associated with better self-reported health and can reduce the adverse association between income inequality and general health (95) .
Clinical care is critical to overall health; however, medical care comes into play primarily at the onset of illness, whereas outside influences affecting health are constant. In 2012, NASEM released the report "Primary Care and Public Health: Exploring Integration to Improve Population Health," which acknowledged that investments in the health care system had done little to reduce the cost of care and that more needed to be done to reduce costs and improve care (96) . The patient-centered medical home (PCMH) model aims to deliver coordinated and cost-effective care and provides an opportunity for collaboration and communication between members of the care team about social determinants of health. For example, collocation of community-based resources within the PCMH can also address issues of transportation and communication (97) . The ACP supports the joint principles of PCMHs and is encouraged by their potential to support broader public health goals. Strengthening the components of the PCMH that address social determinants of health for individual patients, such as social service assistance or directing patients to appropriate community resources, helps to address individual needs of patients. Further collaboration is also needed to improve access to specialty services for disadvantaged patients in a way that promotes continuation of care and reduces confusion for the patient. Providing specialty care services to underserved populations can also result in savings, as shown by reduced costs after the expansion of allergy services to Medicaid beneficiaries in Florida (98) .
Effective collaboration requires ongoing communication and education. Communication is arguably the most important consideration in interventions to change individual behaviors that may be influenced by social determinants. One must consider how the message is communicated, who is delivering it, and how the individual or community might respond (99) . Collaborative health care teams that utilize the unique skills of each team member and follow the principles in the ACP position paper "Principles Supporting Dynamic Clinical Care Teams" (100) are positioned to effectively communicate and disseminate information to patients. Strengthening communication among team members also ensures that everyone involved in the patient's care is engaged about roles and responsibilities and is acting in the patient's best interests.
The American College of Physicians supports the adequate and efficient funding of federal, state, tribal, and local agencies in their efforts to address social determinants of health, including investments in programs and social services shown to reduce health disparities or costs to the health care system and agency collaboration to reduce or eliminate redundancies and maximize potential impact.
Although the U.S. health system is the most expensive in the world, it does not perform better than those of other industrialized countries. This is partially a result of a small share of health expenditures (9%) being directed toward prevention and low levels of investment in social services (101) . Compared with other countries in the Organisation for Economic Co-operation and Development (OECD), the United States invests relatively small amounts in social services that may address social determinants of health. On average, OECD nations spend $2 on social services for every dollar spent on health care, whereas the United States spends 55 cents per dollar (102) . Evidence suggests that increased social services can help to mitigate health disparities (103) . In addition, research funding has been primarily targeted toward specific diseases or risk factors for certain diseases, focusing many available research dollars on a "clinical, individual approach to disease" (104) .
Investments in social services are associated with cost savings, and funding for social services that have been shown to reduce costs and improve health should be included in health care funding packages at the state and federal levels. An analysis of peer-reviewed literature on investments in social services or integrated models of health care and social services found that 32 studies reported significant positive effects, and many reported decreased health care costs and improved outcomes in housing, nutrition, income support, and care coordination (7) . An analysis of states between 2000 and 2009 found that those with higher ratios of social services spending to medical spending had better health outcomes (93), and residents of states with the lowest ratios had higher rates of myocardial infarction, lung cancer, and mental illness. Investments in social services suggest a reduction in overall health care costs insofar as they relate to chronic illness or the need for medical intervention, such as hospitalization. A study of state-level social services spending determined that a 20% change in the median ratio of social services spending to health spending could reduce the percentage of adults with obesity by 0.33%, or 85 000 adults. Obese adults are estimated to incur $2700 more in annual health care costs than nonobese adults (93).
Because prioritizing funding for programs can be challenging in an uncertain budget environment, crossagency collaboration is needed to ensure that resources are being used effectively and efficiently. The Federal Interagency Health Equity Team facilitates activities among agencies, including the Departments of Health, Agriculture, Commerce, Justice, Education, Defense, Veterans Affairs, Housing and Urban Development, Labor, and Transportation; the Consumer Product Safety Commission; and the Environmental Protection Agency, to increase the efficiency and effectiveness of policies and programs at all levels. Office of Lead Hazard Control and Healthy Homes grants provide local governments with funds to research and implement effective ways to reduce hazards associated with exposure to lead-based paint and other poor housing conditions, such as mold, pesticides, vermin, and air quality, that are often found in low-income housing (105) . A housing-based approach to reducing lead exposure in children was associated with reductions in blood lead levels during 1970 to 1990, in addition to improved screening efforts (106) .
Despite attempts to encourage collaboration and reduce overlap, large cuts to federal funding for programs intended to address environmental or safety risk have been proposed. For example, proposed cuts to the Environmental Protection Agency in the fiscal year 2018 budget could result in the elimination of 2 programs aimed at reducing risk for lead exposure (107) , and a $300 million reduction in funds to the Indian Health Service has been proposed. Funding for block grant programs, such as Temporary Assistance for Needy Families, the Substance Abuse Prevention and Treatment Block Grant program, and job training block grants, has decreased by an average of 27% over the past 17 years (108) . It is increasingly important that programs not only are working efficiently but are funded appropriately to reach the people they are intended to serve.
The American College of Physicians supports increased research into the causes, effects, prevention, and dissemination of information about social determinants of health. A research agenda should include short-and long-term analysis of how social determinants affect health outcomes and increased effort to recruit disadvantaged and underserved populations into large-scale research studies and community-based participatory studies.
Underlying the challenge of reducing negative health outcomes associated with social determinants of health is determining how to translate research into actionable public policies or interventions and the effectiveness of interventions or efforts. Low socioeconomic status is known to be associated with an increased likelihood of poor health, but understanding influences that keep people in that position or effective strategies for social and economic mobility given a person's unique circumstances are lacking. Improving population health necessitates identifying the social and behavioral processes that will help in the development of interventions (109) .
Given that there are often areas of overlap in the study of social determinants of health, research is being focused on multistakeholder collaboration and partnerships. In 2010, the National Institutes of Health (NIH) announced the transition of the National Center on Minority Health and Health Disparities to the National Institute on Minority Health and Health Disparities (NIMHD) and signaled a commitment to reducing health disparities. The NIMHD then released a framework for how NIH institutes and centers can work together to achieve their primary goals (110) . The plan involves research, including comparative effectiveness research and research on social determinants of health, behavioral and social sciences, and genetics and biological factors; research capacity building through research infrastructure enhancements, workforce diversity, and informatics capacity; community outreach, information dissemination, and public health education; and the integration of all of these objectives.
Including disadvantaged populations and communities in clinical research can ensure that the results reflect the diversity of the U.S. population. Community-based participatory models engage community members as well as researchers and health care professionals in the area to identify and address social determinants of health and encourage healthy behaviors in the community. These studies help conceptualize social determinants of health and how they affect individual behavior (such as poor diet or limited exercise) as well as the broader community. The Office of Behavioral and Social Sciences Research, in partnership with the NIH, developed funding opportunities to stimulate community-based participatory research, particularly in underserved communities (100) . Such research can help identify factors that need to be considered beyond individual behavior and challenges to achieving sustained improvements.
The American College of Physicians recommends policymakers adopt a "health in all policies" approach and supports the integration of health considerations into community planning decisions through the use of health impact assessments:
"Health in all policies" (HiAP) works to integrate health considerations into government-implemented policies, such as transportation, infrastructure, or urban planning (111) . The concept behind the HiAP model is to anticipate and prevent triggers of negative social determinants. For example, when building low-income housing in a community, the local planning commission may consider the location relative to public transportation, primary care or health care facilities, schools, and safety. In 2011, NASEM recommended that the HiAP approach be adopted at the federal, state, and local levels (112). In 2010, the United States moved to incorporate the HiAP concept into federal agencies through the Patient Protection and Affordable Care Act. The Affordable Care Act established the National Prevention Council, which is chaired by the Surgeon General and whose mission is to develop and implement crosssector strategies to promote health and disease prevention. The council includes 20 federal departments, agencies, and offices (113) . In 2012, the National Prevention Council targeted 3 areas to accelerate progress: increasing tobacco-free environments; increasing access to affordable, healthy food; and identifying opportunities for prevention. The council's 2014 status report noted that progress had been made on all fronts. In July 2014, more than 22 000 schools in the United States became eligible to serve healthy breakfasts and lunches to low-income students, on the basis of data collected from such programs as the Supplemental Nutrition Assistance Program and Temporary Assistance for Needy Families instead of paper applications. This was estimated to help as many as 9 million children (114).
The HiAP model is also effective at the state level. California established the Health in All Policies Task Force in 2010, comprising 22 agency members and guided by 6 goals (115). Since its creation, the task force has developed an action plan on active transportation; established a partnership among the Departments of Education, Food and Agriculture, and Public Health called the "California Office of Farm to Fork"; successfully piloted a community-supported agriculture program; and integrated health criteria into state food purchasing contracts (116) . The Seattle/King County Health Department in Washington also worked to integrate health considerations into area planning. Through this approach, it has altered the budget of the Department of Natural Resources and Parks to enable walking trails to be built in low-income communities, reduced the number of students expelled from school through a collaboration between the criminal justice and education departments, and included health-based metrics in city and county land use and transportation plans (117 Health impact assessments are important to inform policymakers of the potential positive and negative effects of policies or programs. The American Public Health Association has extensive resources to assist local and state governments in incorporating health impact assessments into their decision making (119).
The American College of Physicians recommends development of best practices for utilizing electronic health record (EHR) systems as a tool to improve individual and population health without adding to the administrative burden on physicians.
Electronic health records have the potential to be a beneficial tool in facilitating data aggregation and thus integration of social determinants and population health into the broader health care system. Potential uses of incorporation of social determinants into EHRs include identifying individual risk factors, identifying the need for referrals to appropriate public health or social services agencies, increasing shared decision making between patients and physicians, expanding the capacity of health systems to tailor services to their population's needs, and supporting research (120) . Several logistical reasons have been identified for why collection and use of data on social determinants of health have not been more prominent, including lack of knowledge and consensus, resource differences between social services and health care organizations, lack of multisector collaboration, and difficulties with current technology systems (121) .
The International Classification of Diseases, 10th Revision, includes Z Codes (Z00 to Z99) (122) that could better chart health conditions in EHRs. Codes Z55 to Z65 relate to social or economic issues, including problems related to education and literacy (Z55), problems related to employment and unemployment (Z56), and problems related to housing and economic circumstances (Z59) (112). This type of data can be used to improve panel management and expand the definition of quality improvement to include such things as food access intervention, staffing for team-based care, and adjustment of clinician panel sizes (123) . Translation of the information will differ between individual and population health because each has different goals.
In 2014, the NASEM Committee on the Recommended Social and Behavioral Domains and Measures for Electronic Health Records identified 12 social determinants to be included in EHRs as part of meaningful use stage 3 and issued recommendations on standardizing collection of measures of these social determinants. Several behavioral and social domains are currently collected: tobacco use; alcohol use; race/ ethnicity; and residential address, which is geocoded. The NASEM recommended new domains to be collected on the basis of evidence of their usefulness if they are included in the EHR: education level; financial strain; stress; depression; physical activity; social isolation; intimate partner violence; and neighborhood median household income, which would be obtained using the residential address (120) .
The Protocol for Responding to and Assessing Patients' Assets, Risks, and Experiences (PRAPARE) tool is a national-level effort to collect data on social determinants. PRAPARE incorporates core measures not included in the NASEM recommendations, including housing status and stability, employment, language, and migrant or seasonal farm work, as well as optional measures of incarceration history, refugee status, and general safety (124). The NASEM committee also indicated the need for regular evaluation of metrics to ensure that the goal of using these systems to reduce health disparities and improve health outcomes is still being met (125).
When developing best practices for use of EHRs as a tool to improve health, stakeholders must consider how to optimize benefits without adding to a physician's administrative burden, such as by limiting the number of domains and adding new ones only after evidence supports their inclusion.
The American College of Physicians recommends adjusting quality payment models and performance measurement assessments to reflect the increased risk associated with caring for disadvantaged patient populations.
There is interest in how to incorporate social determinants of health into risk adjustment models and how they may affect performance outcomes (126) . A 2013 review of literature on social factors potentially affecting risk for hospital readmission for community-acquired pneumonia or heart failure found a wide range of factors that could affect outcomes (127). Research also indicates that safety net hospitals are more vulnerable to higher penalties under hospital readmission pay-for-performance measures, and inclusion of patient-and community-level characteristics reduced variance in risk-standardized readmission rates (128). Despite the association between readmission rates and areas that primarily serve disadvantaged populations, questions remain about the most appropriate ways to incorporate social determinants into performance measurement.
Initiatives have been instituted to assess the scope of impact that social determinants of health have on hospital readmissions, given data showing an association between the two. These models and demonstrations offer guidance on appropriate ways to capture and adjust for social determinants of health. The National Quality Forum recommended and has undertaken a project focused on assessing how and to what degree socioeconomic factors affect outcome measures (129). Focus on Hospitals became the first Web site to report hospital readmission data adjusted for sociodemographic status (130) . The Centers for Medicare & Medicaid Services has also undertaken efforts to consider social determinants of health in hospital readmissions, including identifying ways to connect patients with appropriate community resources (131) and adding a risk adjustment to the Medicare Advantage Star Rating program for differences in dual-eligibility status and disability among beneficiaries.
The American College of Physicians recommends increased screening and collection of social determinants of health data to aid in health impact assessments and support evidence-driven decision making.
Among policy discussions is the role that can be played in identifying and screening for social determinants of health in the clinical setting by physicians and other medical professionals whose roles are to diagnose and treat disease. Research shows that screening rates for health-related social problems are low despite the effectiveness of such screening in identifying healthrelated needs associated with social determinants of health. In a survey of 205 families visiting a pediatric clinic for a well-child visit, 82% reported 1 or more healthrelated social problems, but 33% reported no screening for them. In addition, 70% identified at least 1 need for a referral, but 49% reported an unmet referral need (132) . Screening for even 1 health-related social problem may result in identification of other problems. The use of a Web-based screening tool focused on identifying food insecurity found that food insecurity was also associated with problems with health care access, education, housing, and income insecurity (133) .
Screening supports collection of population-and individual-level information needed to identify social determinants of health broadly within communities and among individuals. However, improving patient care through screening and data collection should not add undue burden on the physician or practice, and other avenues for collecting this type of data at the state and local levels should be explored. The Patient Centered Assessment Method tested a way to incorporate screening for social factors into the primary care setting by screening for health and well-being, social factors, and health literacy. A study of the tool in Scotland found that although it did not have immediate positive or negative effects on patient satisfaction, it did increase the number of onward referrals and referrals to nonmedical services (134) .
Screening need not occur at every clinical encounter, and physician practices should be allowed to tailor their screening methods in a way that is appropriate to their practice and the patient population they treat. This is another area where collaboration among physicians, social workers, care coordinators, nurse practitioners, and others could support screening and data collection without adding burden. Potential collaborators will need to address who will screen and collect data and how the data will be used and disseminated (120) .
Outside the clinical setting, those at the local and state levels should also play a key role in supporting screening and data collection through surveys, polls, or questionnaires. The Nashville Area Metropolitan Planning Organization (MPO) used data from 6 healthrelated questions included in the Middle Tennessee Household Travel Survey; additional households completed an expanded questionnaire. All who completed a questionnaire kept a travel diary and wore a GPS device for 4 days. The MPO used the data to determine 4 demographic characteristics correlated with poor health, including being impoverished, being unemployed, being older than 65 years, and not owning a car. As a result, the MPO was able to prioritize transportation projects in areas that it deemed "health priority areas" using a points system (135).
A key component of screening is understanding the complex social and economic dynamics that are involved in assessing these issues and not painting with broad strokes. Screening for social determinants in the clinical setting can be difficult because of a fundamental difference between social determinants and clinical care. A recent commentary noted, "Screening for any condition in isolation without the capacity to ensure referral and linkage to appropriate treatment is ineffective and, arguably, unethical" (136) . The article also offered recommendations for screening protocol, including integrating screening with referral and linkage to community-based resources, taking a comprehensive systems approach to screening, building and utilizing the strength of families and communities, and not limiting screening practices on the basis of apparent social status (125). These are important factors in efficiently and effectively reaching patients and directing funds that target individual and broad-scale behaviors.
